Sepharose 4B as a matrix for affinity chromatography. A spin-labelling investigation using nitroxides as model ligands.
Nitroxide spin labels were attached to CNBr-activated Sepharose 4B directly and through oligoglycines and oo-amino-carboxylic acids of varying length. The homogeneity of the carbohydrate environments of directly attached labels was investigated by measuring dipolar interactions between nitroxides as a function of solvation and of spin dilution with a diamagnetic analogue, as well as by electron exchange between the nitroxides and paramagnetic metal ions in solution. Only the exchange experiment revealed any inhomogeneity, suggesting that a small proportion of sites may be less accessible than the majority. The distances between sites were sufficiently small to allow, in principle, multiple-site interactions between quite small proteins in solution and immobilized ligands. Reorientation of the label at the matrix, characterized by the correlation time t, became more rapid with increasing spacer length n. For n > 12, the decrease in t was less pronounced. The two types of spacer behaved similarly. Thus an ideal spacer length for affinity separations is 12 atoms; this is in good agreement with data from a variety of affinity separations. The results of electron spin resonance studies of the effect of non-aqueous solvent on directly and indirectly labelled Sepharose 4B were used to suggest reasons why enzymes immobilized on Sepharose may be stabilized to denaturing solvents.